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An apparatus includes a multi-axis interferometer 
for measuring a relative position of a reflective 
measurement object along multiple degrees of 
freedom, wherein the interfierometer is configured 
to produce multiple output beams each 
comprising information about the relative position 
of the measurement object with respect to a 
different one of the degrees of freedom. Each 
output beam includes a beam component that 
contacts the measurement object at least one 
time along a common path, and at least one of 
the beam components further contacts the 
measurement object at least a second time along 
a first path different from the common path. 
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#}t^o e-A:V>Jt7^:>-/i; ^^«^^f(i5iie-Ax-/9 v :?*{iA^o tfz 

. Mtf- AT•t>r•Mi:^ H^i'im^tiPt t'-A'^^T-tVT''} i«^)KUiiJS-r-&fiiia 

[0 0 3 8] 
[0 0 3 9] 
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[0 0 4 0] 
[0 0 4 1 ] 

S*8.*¥S(^met-<fe«.« tt:. tiht)kr-A<7>pg<^)S2{ll:^3fc'-A{i. S^l HiKiaiiJi^ 

ji^^-^^sij^oe-Agfe^-t*^^. ^2ai.te-i.<osiJ<^tr-A)^t>}i, 3^ag©t(±M 

[0 0 4 2] 
[0 0 4 3] 

±1 B L 7t fcijSi- ;6 i^m<01*l «0 V » f *i ii^ i M ^tr o 

7 < v-X A i 1-*o «0 y V 7 -f v'7n -f A (i, 'J; T - i «> 

. flu H ^y-y-it^ ii.fzm^^.'S: ^ X /^<7>± ?g1t1- « fle^ -> x r a , L n:M 

lt^tcjt-?-^> 7^ T- v60<£S*iii^t .^jk V V a - > i)-- v-y^ -f A i , ^ig L it KJ^i^^g{c^4■ 
[0 0 4 4 ] 

-=? ;^ * ii L T ft T fi<) - > -Tk 3 4ijt * L . jH f/ -> s - :/ -> 
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10 0 4 5] 

/■t^$'->^fMt;6K|t|gt, &Ui:^.n-9'-i>:^T-~yt. W?i«?^t-A*S^t'C77l5]# 

(0 0 4 6] 10 
7 ^t#mi:i-'&o ico V V 7 -i SJi. x/xl'I^^BTBt'SrXr- v<7>±^c?„^•t 
t P^T * i i: . :^ 7^ - ->' S ^: ±ie<^T t J: & |*| <^ t'*i j5- t itffl L T 

[0 0 4 7] 

{- ^ ;& -7 ^ (n^m.^^L^&y'f Ji Jt ^ CD V » f H ii- 1 1^^ L X - rJ- - 20 
[0 0 4 8] 

rt^v»-f ^Tj^^iS^ffl L.r -e - i-* c i * lri>o 

[0 0 4 9] 
[0 0 5 0] 
[0 0 5 1 ] 

[0 0 5 2] 
[ 0 0 5 .3 ] 
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[0 0 5 4 ] 

^T'D-t II 9 0*1)1 X.«>o ^^5^ 'T-T'f^^iJV^TJi. M<^*Jfe7f^l t LT 

JiilTtCffj^T^) J: T f ^^ltk"-•^^^i. ^ 5- 9 2 Ulfij^^^oT, ^ ;^:{Jt$ 9 2;d-6 

>5^C^^^ i5 -C 4) > 7 T e •? T V ^ ( 0^ t ) * ^ffl L'C il^fclg^til 73 
[0 0 5 5] 

'&*i».st**L. it?£t«.¥®«*r*&o i^^^bmmmi. mmmi ox. njLifu 

[0 0 5 6] 20 
ftl 14U'rA'^T{i, Triltl 4(0Sijj-^t l.TletT^>Cli:i:-?-'&o il(l5ef--£^ 1 2 2, 

[0 0 5 7] 

:9'SCKiDSc-A^i^^>^'^i>t'-i:> 1 4 0 t L.Tfi'-A;;^^iJ v:> 1 3 0*tii'C=f7<o A 
tjif-A 1 2e^)2o(7>«55'«^)«:)fc®fi:, if- A;^y') ^' r - 7^ Y x 1 3 0 -C<7>lf 3o 
-iv 1 2<^A.||t®{CjrtL.T'?'n'?-'tlWC*>), g^St^o fcf-A 1 4 OfiOSD^-fcf- Agfe 
'^ti, t'-AT. /') 1 3 0:S,CF^B^ 9 2UioTg:.ttgi3l> L^-Axy>j'^^ 
1 3 O^igSL^ l/4iS:ffl^igl 3 2*2(ijii®1-2.o ifilffi^ig 1 3 2*2lia^-r& 
ZtlzX^. iiJJeli"- Ac^.)fi7fc®»^ 9 O,tlel^'r^->o tf-Al 4 0 c^)*ijH::'- A^feS-ii 
, t: -i^ X /'j 7 1 3 0 ^m'M I. ^® ^ •5- 1 9 4 .3lC^'k:- A 7. ^^) v 1 3 0 U «i: 
oTjSlir?n> l/4*fcffi^lgl 3 4 t 2Iliiiit*o 3 4 t 2lliiiit%C: 

10 0 5 8] 

. '9-iis^sifc^tF9 2^<r>—:>(^.yimir^mTit>^Mm^^'--i^u^t-m-ti>o f 
-i^ 1 4 oji^ r';XA 1 5 4 ^-ii^iL. 1 5 oj; jr-ore- a 1 4 2 <>: l 

-CS:il't?*l«>o e-A 1 4 0(/)miB^i-tiZti>\£-^^ 1 4 2o^^lgt7>a\ ^^ii:7t:e 
~A:xy>) 1 5 2l-ti''-A 1 4 4 1 LTSll.> tr-A 1 4 o<r>^ 

2B%^^nZ1ri>€~ .u 1 4 2c0^2SP;9-{i. e-Aj^^ru >y ^J- ^ > - 7 ^ ;^ 1 5 2 
JIC^/')XA 1 5 4 UioTtf-A 1 4 6 <!: tTEIt?*l4« 
[0 0 5 9] 

tr-A 1 4 4Ji. f-AT.T'*; y -f ^x-f X 1 3 0^^AltL^ Sif^t'-As£^ 
Sa'''ia!l^l^-Afig^>S>g-tf tr- A l 6 Oi L-Ctf-AX^U v^'^'>^-7j:^7>13 0 
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1 3 04-^)iLs T®^7-9 2.?lO=tr- A a/V yifi>'$'-7x-(7s 1 ,? OtiJ:-?^ 

- i-.T^T'*) y ^ i y - 7 Ji^ 7. 1 3 O^Cf^m^y- 1 9 4 (-1 i: «} g;^* ? it . tf-AX 

v:J'-<>^'-7jL>r7x 1 3 0*^i|L.. l/4l£*i^^i 3 4 * 2 iljg l^-^o 
(0 0 6 0] 

.S.O'iiS^t"- Afife55-4-^tfmtFf- A 1 6 2 t LTt"-A7i/'/' y ^J'-'f - 7i 1 
3 0 4rtb-CtT<o tf-A 1 4 6«^ai)5etr-^)^^{i. e- AXT"'; > ^' - 7 ;^ 
1 3 Ol•S3iU^ T®?9-9 2,?l0^t:-Axyj v -f v ^' ^ 7 * -f 7. 1 3 OK^-oX 
Rm-^it. l/4iiiffl^«l 3 2l-2 0SiaT<)c tf- A 1 4 6<^Xipt'-/.^^{i, lo 

[0 0 6 1 ] 

as^3l^--t. 1 6 OSO^l 6 2!i:. mfflS? 0 J: »?^m ? *iT 2 ocom^^*fi#«r^ 
tr^I^S O*5kfiici-2>o tkBiW7 O'd, tflT?-t:-A l 6 OSO'l 6 2<7)gj^e-i>fij|;:9-.^ 

•t-y^f^sr/E'A-?' 9 0 l^ioT? 7 - 9 2cr)ilig?.^fi;c^)^<bi l-Tlt^Siti. 
I£c^)^-(k*at an [ (xi-xi«) /bi] i tTltSfT^x, :z<omkh^H2^<r>Ti'^ 

[ 0 0 6 2] 

ilij?et*-i^ 1 2 2, 1 2 4.5. 1 2 6 <7>ffiJitfell> II 2 b tC*To 132 bUii, iBI^W 
ff«i1±j£lt#l SO^MJiv l^-Al 4 OlC*ti-4e-Al 4 4^<£tlKf?^t%:A^ 

, tr-i^ 1 4 4.5iy'i 4 6 L o t^-A 1 4 4sc>'i 4 6c^)Swra 

fifi, e- AX 7'«j rJ-.^ ^ - 7 X ;^ 1 5 2 XA 1 5 4 (7)^4t®:^^lJs!t;i-* 

[0 0 6 3] 

- •/ 3 - 1 - M t: - A <7> t:(/.)tV^ i^A-rn-T^-tO-ti^^S'J^Jf? 
^> •(tfe<O.Tfc*^^, ^Jx. kT- A 7s ^ U ^ - 7 X -f 7. 1 5 2 ^ X A 1 5 4 .151 
ji> ?t*<iOl$aii¥®?. 7-T-^lt. H S PM I *<ix.-C'S-;&T^st->-Xr Alc-tfflf 

[0 0 6 4] 

e-A 1 4 4Si:/i 4 5 i'C>!t-r2>fcr-A 1 4 oc^ffitf*. iSx,oSt/x,<^^r3r3f#(- 

[0 0 6 5] 
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^-y-s-f-mnmri^Mi^i 50^t.. slts*^t^ z</.'>s.^m^i. s-tsocoms^. 

s^Heni y A. H i 1 1 J:* F-^t^ d -f ^T^tt<^)H#'l4E^tf^:? -7^ V ^ 

J km-t-h 2002^4^1 iatijj®(z-4io) ff)^mi&&m^6 0/371. s e 
fiR§i#i son. %\i<r>m^tLx^ ^^m<^ixmm'&t>'ims,m'hi&9iiti:^'^m 

^-t*He ft r y A. Hill t^J:* FiB^bll^^fe^VJ^TAj iSt^v RUtbliA 
^«*ft^T«.*i|^a1'tilgg.^6, 1 9 8, 5 7 4 B l-t*^iel?itT'/>«o 5IS$*i«*g 

[0 0 6 6] 

[0 0 6 7] 

SlHS<^)H«E^*i^4'^-r-& 2o(7>^45|i(7>H S PM I I'Ux.^KSt'&T^ltvT.T^AU 

[0 0 6 8] 
[0 0 6 9] 

[0 0 7 0] 40 
m 1 <O^M^:^<^3UOfiJ^{4 . k"- A 7^ r 7 -f y - 7 i -Y X 1 5 2 ig.C/'ES* r '> 

[0 0 7 1 ] 

II 1 <r>^mm<r>m<r>m^ii. f - a x r -y - 7 ^ x 1 5 2 :!&(/g:M7''? 

[0 0 7 2] 
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m^^M^^-^mti>'^^i7)H s PM I fio jt ■? 2 -.-xow-m ^ -np^^ii-fioa^^^ic-Brgg^* 

[0 0 7 3] 

/^i>Zt^^Vh^ c: «0 e- A (i^ffi ?, V - ail g** tigl 1 1 * til ilK t #1^ L 

. j!^'.'^T. ii^&tf- A X-/'; ^ W V rJ- - 7 i -f 7. 1 3 0 ^ ^feC)^^. Wm^Sltft 1 5 0 

J liJ:o'C1gJS:^ r*rfcf-Aj (••j9'*S?H*o ^ i fi^tHiSi^l-cfi^ iii^fi^-^^-re- 
AJiiiiJ^t:-^ 1 2 4.^10=1 2 ei^jtj.ita.. Slc^ iJt»ic^)-^:^fc"- A:*<»i)€t"-A 1 2 
2 I&i- * ig© i: j±S & ass o-C H^® - a^g^^fi^tS 2 il8& & 
ii:^><5> rSIJJ ilB^tf^Ai:#;t*ii:j!)«t^|i*o '^oTS* l<^*M«t?Jis ^-^^rif 

1 2 2<7>-g|J-eafe«. 1 1^) :*'^f^T<»*iillgStcSJoTill9Sg.*jJlfetiUJl:T LT^ 1 c^)^gfi4' 
•f^ V ^iiig® (iM * * SO <i^a® i'if&o -CiBJ^Jt^ if fi*f 1X^2 <r)^ik^ff^J:^ ^ 
tfzy iijfee-A:;^/'; v^''i'>^'--7^-Y:^l 30 <iJ: oTS!i^B-= 7 - 1 9 4 {::rS] 

i^j^e-Aiiiiji^®?, ■^-'vio^ia^^^fiitL. s^'/'Tv (ausfer- A:!i->ip@.= 20 

-At^^^L> i<i04'r^e-A{i^v»TPL.e-AT-t>'7'U(;<):-:>Te- A 1 4 45.i>*' 

1 4 6U5ttjj;i-<> ragtcr)j t"-Atc5j>si?iiio ^t^li^tkr^Axy; ^-f >^^-7 
A-f;^ 1 3 oii> i®&<^>e-A*-3i<7)iijai)gfcr-A (jflij^e-A 1 2 45.!:/ 1 2 5(^Jt 

S-r<>) SCF-ji<7>glJ^mt:^A 9 4^<7)^2ii^l-?f^fi5o1-^-.l 

[0 0 7 4 ] 

tgx.<»o i=T^st2 1 4 I'i^Wl 4cr)®fti: tTlcmt^itt t. 5 7^ 9 2 co-:5l6] 30 
0 t:-SJSiT«>o ailjEf-A 2 2 2, 2 2 4, 2 2 6 ,&0'2 2 8 Ogggf^lil 1 <D<f -f- 2 0 "C- 
g|^S^6£T**iiii)Sf>-Aj|gSl-^-t&o ^Sa!^t"-A^^{iiJtel:^A 2 2 2<^g 
[0 0 7 5] 

^-^^Ti-^*^! Sy'"»2<^^®M8<7)^^(il 0 Or^fitjlo^^^r-^^il-^o 

e-A 1 2tjts lilTtt'-AXT"'? 7 ^'-f y:^-7i'('7. 2 3 OUaS*L. ^iiSii-ABS; 

rVSo^ause-Ag^^^'^-g-tf e- A 2 4 o t ire- axt-u 2 3 0 ^3i-ctT<o a. 

^jkf-A 1 2*?:) 2o(7)15^^5•6^)•ii^®^i:^ t:"-A7./'J <>■ :^ - 7 x < x 2 3 0'C<7>t" 

-A 1 2 0kmmi^ni.x^ii^'nm7X':h^. M.^ti>c tr-A 2 4 0 <5d 3 o<7)gp:'r>^' 

3 0(7)^® 5 7-T#fit<^>fcr- A t LT-K^ L. Z(Dm^Z!lH.C:i0 3 o«^B7>ii 

. 7-iiiJiEitlfcti9 2-s<7>ioc^);igsi-s^ii(:T^->ftiilij^t--A^*i^tW1-<)iiJ^ 
tt-^v^:9'«r;&t*o e-A 2 4 0^|l5-t*^f)<7)Bfi^{i, ^ i<o*^lJiS<?>tr- a i 4 

[0 0 7 6] 

f - A 2 4 0 c^) 3 '^<0^^<Df^<Dm 1 §&^<i^ ^11^, /V XA 2 5 4 ^ nmW.mi^2 
5 OSiyse-A:^^"; ^J'^'-f >^'--7i^;^ 2 5 2*br-A 2 4 4 i: LT21-?-*o 30 
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. t'- A 7s 7"'; y J' > - 7 i ;^ 2 .5 2 i}mM-ti> t: - A 2 4 0 c^)^2 |p';t<Z)^2 g|S 
:9'K:*sI&Lv 7'«JXa 2 5 6'CE#3 4t./cJfe<C!i--A;^7*'J v ^' ^ > ^ - 7 x ^ l 2 5 
2JCJ:oTf-A2 4 8 t UTSit$*l«>o 
[0 0 7 7] 

tr-A 2 4 4 Ji. Ii-A;^7''/' iJ' -f y^-^x-f X 2 a OUAltt^ gj^ti-AlSiit 

*mTfT<o tlStjb--A2 6 OUot.'^T<7>^l9e^)|e^{l. ^ 1 <^^M^.l<?>dJ/? tT- A 1 
6 0 tMl.TIC^tn:fe^-t^>gU»i:|B]i:-C-4>-&o t:-A 2 4 6{i. tf- A x 7'V 7 tJ' lo 
>^'-7xxf;^ 2 3 OiCAStL. Sl^fcf-A^j5"Jty'aiJSkr-A^^$r^tfe-A2 6 2 
t L T t: - A 7. •/ •;' ^ -f V ^ - 7 X -f 7s 2 3 0 S-tHXtf < o tiBt; t"- A 2 6 2 

^^^ijo^ifimfi^ ^i<i^iiSjj^;i»<oto.:^e-A 1 5 2 i:.mtxuw.ifcm^t''6>^»tm 

L'-Cafe^o tf-A2 4 8«^ t'-A;^y>) -^^•^'>'^-7x'f 7s2 3 O^CAltt^ 
-i>fi^t>S2/^Jli!JSi:r- A^i5-*^iffef-A 2 6 4 t L'Ce-A7 /9 >>• ^-f >^-7x^' 
7s 2 3 0l-tilT!f<o k'-A2 4 8 c^)ill9^ Afij$S-.5.W=*i^ Afiit55"«^^^-1-Ji 

iLTi£«L.Te-A 2 6 i^m^ti>mfi^<^^^X(Oiimt. e-A 1 4 4 ^Hk^l-c 

^1 <7)*JS^^l<^e-A 1 6 0*?^*t*#^'?:SeilLA:^Si-&?i5i9'tigC-C4>*o 
[0 0 7 8] 

@1&2 0 {ir&o'Cficllgt^ji^e-A 224. 226SJ>'2 28 ii-eit.'g-'H s iUti^- 
A 2 6 0, 2 6 2jtCF2 6 4 il)^e-A 2 2 2,^iy'2 2 4 il^lfix.H 

rmi. SlJg!i*-A 2 2 2 &2/2 2 ofis PJ^-l^xjotcH^jiUs aUge-A 2 2 2 SJ/2 
2 8tis ii)Sl6x,o«l^B5«t-S <M3h^m) o x i: x, fi^)^MraEifi: b j "C* i? s 

[0 0 7 9] 

iiSk"-A 2 2 2, 2 2 4, 2 2 QRC^2 2 S<^mU&'S.^m5 hKy^to ms hk^H 

3 ^<7>m^Mr^^.B. S U= b . .^0^ b c^)iiJ^#t±S'«ffl t tTm^ -t y^m^^^ 
a.-:? 9 0(;<):o-C-5 5-9 2<30 3affil^fiO^'fl:tH'^t*o - 

[0 0 8 01 30 

Oc^)iet, Wlib,,^0'bjo<^^^s lStO'/h?'5:#,l«agS<?>a^W'5:^UW1-<,^2<;>|^. 

[0 0 8 1 ] 

mixi>^. Z(/.)=^mfti. ^ >'^-7i'f 7s2 3 ol-iix.<>in:-^f-fX(7>ig3fck:-A7s 

2 5 0<iO-t^^^'^#^Jto^r?t:^®<^^#{::Jt "J^s^^i^** *^ 

[0 0 8 2] 

<^!t i 1- & T?!^ gt<?>-'J- X J: i9 i ? < 1- * i i: t * 0 
[0 0 8 3] 
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[0 0 8 4 ] 

•b^5/g>a. :3-T ^ y t^iim^ilX. e-ix 2 2 4 4 Jia'-2 2 4 6 t LTSHi 3 n«> 
t:- A<0S«t< v^' - 7iY tTR^ifeTi>o > 7 jl-T 7^ 1 2 5 6<^4'^Hri>' v 

Ji> 1 2 3 2J^(f^^-y:3^-f-n^^K.Mi^ 1 2 5 0 l•t:"-i^ 1 2 4 

2 t LTSiS'tio 1 2 4 2{i^ t:'-A;^y'y» -f v^- 7i-Y X 2 2 5 2 ICa 

#tU, e-A 1 2 4 2<^^iaS^>{±. :^1L. fef-A 1 2 4 2<^^ 2gtj5'<iv .511*3*1% 

<i^^ 1 ?&:y>{i. e-A 1 2 4 4 t LT^IL. M'MmiB^'^m2U^ii. >^-7* 
;^ 1 2 5 6c^)S.|t-fc^->3 ^U<l: J)Eft$il/c^USiJt?*lTf-A 2 2 4 4 $'ff;j5RT 
;&o A ^ :/ - -7 -f 7. 2 2 5 2 t'^ Jt K^^n/cK^^ 2 ?|i:9■<7>-^li:^5'^±^ R^^" 
>:5'-7x^7.1 2 !) 4KX<0 Rit? ii-nrljfeU L'- A X / V y ^ > - 7 i -T 7. 3 2 5 
2t^i§L.Ttf-A 1 2 4 5 *^^L, ii - A.-{ ;/ ^' - 7 o^.^ 7. 2 2 5 2 J: RSt 

2 ^P^iOJSUc^^j^ii. '1'>^'-7i-<7vl 254. &i:/=V>^'-7.^^712 5 
6(Z)Eft-t:^ -> 3 (5 EltS^H/'cf^t- 1"^ Aj^T^'J y ^ ^yi^-y j^H 7^ 3 2 5 2 J: 
oTS:4t?*lTe-A 2 2 4 eS-^fixit^o 20 
[0 0 8 5] 

e-A 1 2 4 4 i±. e-AXT""; V ^-r V^-^x'fX 2 3 OtCX^tt. Smtf-Afi^ 
AS^'^^-g-tftilt; t:">- A 2 6 4 i: LT AT.T'*) y y ^ y s.^ 7. 
2 3 O*|il-C=ff<o Jii^'if-A 1 2 5 4*loi,iT^|^J)<7>SB^,|±. ^ 2 ^^JSj^l^JilT? 
t"-A2 6 OlcP^tT|atLjtte^-r-6>g|S';t'!:Pl:-i:-^-i>o t:-A 1 2 4 6 5i. Jf-AX 
y ^ y i!' -y :^ 2 3 0 i^X^l. ^iik:- Aj^W.^O^iJ^tr-AsKS-S-^'t^til 
z?kf-A 1 2 6 6 kLX*£-J^^'f^)yi'^ y^-y^-i 3 o^iiiX^<o mt}'*^- 

A 1 2 6 6Uov^T<7>Ht9c^)Saic{i:. ^2 <7>^jaBil<^ai.tJ t: ^ A 2 6 Ot^R^tTleEt 
I&S- 1 m cxs>i>o tf- A 2 2 4 4 fi. e- A ;^ 7' ;y ^' ^ ;^ - 7 i -f X 2 
SOJCAltt. Si|kt"*-Aj^^S0'ill!ltet:-ABa)tt^«>»^-A 2 2 6 4<t LTtr-AX 30 
7-.J v^^>^-7x^7 2 3 0^'aiTtT<o kf-A 2 2 4 4 fiOjUl^fcr- A|^:^Jta^S2| 
l^^A5g;^;i)5jti^*^l-xi5gL.TKi!8:LTt:- A 2 2 6 4 S-ff^fifcT^ti^UO'^^TOia® 
fcf-A 2 4 4:;^)'»tS}ttT^2<i^^^^s|fiOfcr-A 2 6 0 iM^-T^^'f^VimttzWi 
^thW^tmtX'^i^o t:-A 2 2 4 6{i. t: - A x/ V y ^ rJ' - 7 x 'f 7. 2 3 0 
t^A^tt. ^i&t:'-A)^^,5iC)'iiJ^t:-Afi!t'^S-g-?>til.t]t:-A 2 2 6 6 t tTt:-A a 
y.j yf^-y:^y( y. 2 3 OS-aiTtf <o tf-A 2 2 4 660ai)iefc:'-A6E:55-JtCKSijl 
t"- ABK'^^j'^t^^r^'iiigl-TiKltLTli- A 2 2 6 6 $'ffMT'& t«^J^-^"'^Tcr)|e|c 
(i, !i*-A 2 4 5:^)'M£mLT^2<i^^Ja^^<0)^-A 2 5 2 t^fi^T^-lf ^ L?t^ 

[0 0 8 6] « 

aiJieti-A 2 2 2 {1. tf-A 2 2 2 c^)i@-^<7>g6^«M 0(?:)iBIJ5c«<7>^^ t-litiJ^-T-ci)^ 

2 {wiijji^2>/ts5«:)^ 1 iiigjfliJ^t-A t L-C4tBet:s.c^-CN aEjftiJEe-Ai L 

•Ci5-^?n«>o @S&2 0Klj&oTtE®t2>S!liee~A 1 2 2 4. 2 2 2 4. 1 2 2 5,^y« 
2 2 6 6J4'?-*L'eitait»<^^A 1 2 6 4, 2 2 6 4, 1 2 6 6310*2 2 6 6 UPSjIT^o 
[0 0 8 7] 

mi ou^-f-j: T ffitjfcf-A 1 2 4 2^lo«4:»>-7•3-:^-s^i^4Eli■^^^l 2 ,5 o 

7J^f;>iO^^-?-*Ai?tr-A Jiit»!^-Ai 2 4 2 S # 1 2 5 0 

AU<fcoXSf|$n<>^®;i'^*5.-fn> tr-A2 4 OtOiffl^t"- Afig,';$-.3£ 
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[0 0 8 8] 

<0«<iSffl*:i<'h 3 < * J: ^ . S *l & o 
[0 0 S 9] 

»j<7)^6&t LTv ffiffi^^l 2 3 2 t^i-r^-t-S^StiSl^l^l 2 5 0^-(}<f>^ 
[0 0 9 0] 

MS^l 2 3 2 6^#teii. 2 5 0 <^l£teSM#ti<i 

Jt ^^^?:Jt^¥®{iJtLT*^3Jti]^$-fr;&o ifc.mi 8 0Jt<5^t&ffi->7 h^rSfeC? 

^^{3t{fl/2«tffiS«i: UTftf^i-*<):"?(li-*o te^a^^l 2 3 2 J; >J ^ D^tS:ffl'> 
7 h it. ^ a - - f — ff^ir±Kltf* 1 2 .5 0 (/>^m'y y N#'l44'ii1i^^> J: 9 tgjf? 

? ^ t ^ »t n j^r^ c -6 i # X. >5 *u-. ^ M ^-t o 

[0 0 9 1] 

Henry A. H i 1 1 UJ:^> F'Nt^ D tr-fyTj^Stc^)??^^!**^^ ~r 

J tfit^^aiJiiA^^^^^^itcif.^-t^, @(r{i?iffi L7t 2 0 0 2^4 ^ 1 1 a ffa0.<7>^^gns 

|U)p?^t::MLTi^?|,Sc^) l/2mi^«#'li^.WT^->o -fetligm^f^tiiiO^^-S^ ISffl 

2 3 2 i tT1$fflT«->^S^l/2E*|^«t^J: !)^it$it-6o 
[0 0 9 2] 

TTCi < '5:oTV^^-.ii:-Ccb^->o ic^)7!:lt < '5roT'/^-& i t f*. iiij^tr- A 2 2 2 »^ 
fflUge- A 2 2 2 4 t 2 2 2 ^ t<r>fi\(r>m^<r>'^^^WV^Vy V-fi>^^<r)~%'!>-^'h''hc « 
v-7 M-«.|g:ft. 2 2 2 4 .?lC/2 2 2 V T T/-<-^ V ^-^ t < i"-© i i 

cntiJ;oTC(7)^«>.'^ *)7r^-i-i-^r)^mm^-^- 2 2 6KJ:-:>-CtSS *^2 

[0 0 9 3] 
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(.24) JP 200^525539 A 2005.8,25 

[0 0 9 4 1 

±jl!j^t*-iv 2 2 2*jBi|3ee- A 2 2 2 4 i 2 2 2 Q t<7)^<r>m'¥<r>'^^^mK'yy h 
Ct^r<. |ll:^kr-A 1 2 4 2 **a-•;^3-■^-»:!g^4S:^|^«:l 2 5 0^<r>Xf)if-A 
[0 0 9 51 10 

i^atX. U 7 T - ^ + 5!)^:^ # < t ^. ^ t * iS9at»^^|gJ^^S^^'J- < 
[0 0 9 6] 

2 <7)'^mMM<0m^Mi^iiif''h y 7 -t Mi. ± e- A 2 2 2 -<> ^ - y ^ ^ ;^ 
2 3 0 5'#i-*ii:it:e"-A7v7'9 <^fg^i-^x vjc-Jiaj^i-^ J: {r^^^^^i:;^ 

&c •^flI^R'5r<5^ 2t:-A 2 2 2»53lil't*t:'-Afn{liB(|Jefer-A 1 2 2 4 . 2 2 2 4, 
1 2 2 6Si:/2 2 2 eji^Jfiil"* e-i^-f *l<0 2S'iD .-<i^*§^e- 
Af *UiiiJgil:>r^^ti9 2co^^<?>^ft:c^)J£^t LT^C.<><, ^2 <7>^ji#l<7>^S^ryiciJ 

[0 0 9 71 

^2<?>^iSSJl<?>^?gfs|o:)S!jo$ij^t^, t"-A 1 2 2 6,^C/2 2 2 6 ICi: 

[0 0 9 81 30 

, EMMl 2 5 4<?>l2*«-->7 h UJ: 19. i)Jet:-A 1 2 2 6<7>E1S'> ^Jx. 

*^tr-A 1 2 2 4<?>:5iBjtc|g i o kZTf^t^-A i 2 2 6,51 1224 (/.)&W.<r>m(^)i&^<r> 

l£fi{c 5 T'. 3>'0 A.t? - A 1 2 iCM.^MX-> 7 I- ? i t :^>'^T- ^^ZtHmh 
[0 0 9 9] 

f^^ftl 4c^)^3<0*jSff^ll'(Ei4 a<?>M@f^*t:**, C<0^tel!i. #^3 14 
x.<>o T#lt3 1 4 l-^?$Stl 4 Oj!|<t<t tTlet•t^>^-i: i: t, $ 9-9 2<0-:^|6]U 

45 it * ia^.^i2: <r) mts. 2 -:></) Ux^m i^i^i')i>n^M\m<7)mit'S:m^L. ^^^'-t 

;&J:o{;m^i-«>o ailiefcr-AS 2 2. 3 2 4. 3 2 6. 1 3 2 2 1 3 2 4 <7>igSStt 

jiij^*raig59 2^<io— -><^^iss«^7i:je)(J5j^iiaij^tr-Ajii@i^-j-;6o ^mm^^-^u 

KttiHS^f-A 3 2 2<7>#MicttfiE;i-A, 
[0 10 0] 

in^-r'i>m2'8L^^3<^^WMm<r)%'fiii 0 o*^ttii^1^^T^3it%o 
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1 2(Dm2^^\i. •? >5'-7^^ :^ 3 5 8*X,ttr-A 1 3 1 2t L 

T^si-r-g^o A.t)t"-A3 1 2{i, -datf-A;?.-/'; ^ -f v:5'-7i-f X 3 3 0 t^Alt 
L. T^It3 1 4*{ii.t?t*-A 3 6 0&t^'3 6 2 tL-CaiTtT<o fiS:t>fcr-A3 6 OSy*" 
3 6 2UMiS-r^SJ^k'-A|J, 3 2 2, 3 2 4 JRO'S 2 6 'C^.-feo A."*? f - A 1 3 1 2 
{i. !i*-AX7''j •.?^'f ^^'-^x'fXS 3 0(CA4tL^ T?^It3 1 4 tJiS.7?l^-A 1 3 
6 4i:l.TtilTtf<o iU.-^Jtr^A l 3 6 4 UB5i%1-^>i)Skr- l 3 2 25lCJ^l 3 2 

[0 10 1] 

Atjk'-A 3 1 2»«1-^gt3 1 4 S-ii-ptTfeiiLTilSetr-A 3 2 2, 3 2 4.51^=3 2 
6. ?liyfJ{J7ie-A3 6 OJIO^S 6 2=S:^^-?-*^f^(Cov»T<^Sft(i^ A^?e-A 1 2 
i3^^m\ 1 1 4 ^-JioTfeMStTfllJJ&L'- A 1 2 2 . 1 2 4.^CF 1 2 6 . .«,CFdi.tJ li- A 
1 5 6 2i'^4&t«>^ l<i^^Sli?^^<0^^t«>iemt|p|C'C^4>o 

[0 1 0 2] 

?f 'ig'IMt* 1 3 5 0^ Mi/JI. 7fliJSe-A 1 3 2 2X0^1 3 2 4 J^t^Jfazj e- A 1 3 

S PMi -Cai^^x, ttoT, A:t?e-A l 3 1 2i}^=^m\Z 1 4 *iioTf£^t L-Cil!)^e- 
A 1 3 2 25.a'l 3 2 4 > S?^"{iJZ7!i*-A 1 3 6 4 S-^^^t^T^^ {-ov»-C<^R«{iv tT 
-A:«5HS PM I l>;ioTfs}jS-?-«>J^^-(^^''/iTcr)^S-t«lemi:[^C-C^&o 
[0103] 

ill?ef>-i. 3 2 2&CF3 2 4 {ifflfelfi x , tlSI® fflll^f- A 3 2 2 2 6 {lilfil 

S#x»,(crijIL. ill)Se-A 1 3 2 25.iy'l 3 2 4 JiTtiJ^H x »g«{C59it-r^> (04 b 

[0 10 4] 

a!l?eli"-A 3 2 2, 3 2 4, 3 2 6, 1 3 2 2,1510' 1 3 2 4 <7>^aJtti&ll-(li 4 b t^;*^- 
o_lsl4bU{l, fflij^ftix,, x„;&CFx„o05ffli!ir<iiS. J[Ea=K:iiJSe«^lib,5i(^b„i 

[0105] 

?, -7- 9 2<^3 gS^<i5^'fb*m^-7'D-t 9 0 J: 3 0(7)i9lj£ 

BMiii. i!:0=tcb„^ab,a<oiBi|^#'li«'«&StTSti:T&o » 

3 5 0OgCt> ^Pgb»<^lg^> ,^C>''h?'5:^^jam|g«tcJ:^>aJ#'5:^*^WT<>^3<0^. 
[0 10 6] 

T?^Itl 4(7)^4<iO*^lJlS'(2l5 2i<r)mWK^^-^i}\ ifiO^^lJlii. t*^4 1 4 
^.^o fm\A 1 4 ^-TJ^gt 1 4 cOiM^i L.-Ct2f,i-:6C: 1 1 L. 5 v- 9 2<?>-:^|6)(c 

^•U. ^-^--t^) Jt"? iB"J^e-A 4 2 2. 424, 426. \ 4 2 2Tx^yf *a 

1 4 2 6(^SI^fiia l<^^f-t2 0-^-Tr^'ri^mk:.n^--th^ a ':><r>^m^ y -fW%\(f>n<r> 

2 o (i^^® = 7 -aU £ Jta^ 9 2 ^<7) - oc^iiffi 5: ^6^1- * ^iiaU ji e - A Ir « L V 

4 o<^^® = v-T*ff<^l*I<i^«l>)<?)2oj±.= ^-9 2^^-o<oai&*?K^i-**biij|ij 
^t:-A||gSS-«T*o *iii(l^f-Ag||<lill!St'-A 3 2 2JICF1 3 2 2<^ijifi&Uit 

[0 10 7] 

l•|l^f -t^-)^ 1 ,^CF^ 4 <0^.iS?^||cr.)^^{i 3 0 0 ^ 1 3 0 0 /i»tii o ^#-C:^ ? it 
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A 1 2<0^2^S>JJ. k'-AXT"',' :v r^-f y:^-7x'f7.4 5 8l"A.-^fe:-A 1 4 1 2 i 
L.T^l-?-;6o A.t?l^-A 4 1 2{±. m^\^'-^^:^y*) ^y' ^ > ^ -y ^-^^ ^ 4 3 0«C/\ 
ItL. T*It4 1 4 tai^J t^-A 4 6 0.51CF4 Q2k LTaiTfT<o m^Jt:-A4 6 0.?l 
6 2 (^i5gilt:6j8l)^e-A(i, 4 2 2. 4 2 4.^t/=4 2 6-0**0 A^^-Al 4 1 
2 ^A^ t"- AT. y ^ yi^-y J, < 7.4 3 0 tCAftL> 1^:^1+4 1 4 I'tUtFii'-A 1 
4 6 ORV^l A 62t LTm-CtT<o aJi?e-A 1 4 6 O&CKl 4 6 2 JC|lgii-?-«>iBSgl:r 
-Atil 4 2 2, 1 4 2 4S0*1 4 2 6-C-4>*o 

[0109] 10 

A 4 1 'i-^^'fmfA 1 4 *jioTtEi8?u-cai)5Ee-A 422. 42 4Sy-"'4 2 

6x >tt(^l-:ai.t3 A 4 6 0.5.(/4 6 2 l'?^iS1-«ilTii'--5V^T<7>|&^li, AtJtf-A l 
2;?«f g^Itl 1 4*SoT«L-C^l<!0*SaSl<0aiJ^fcf-A 1 2 2, 1 2 4X^*1 2 
6^ MCPUtBtjL'-A 1 6 Ol^CFl 6 2l-?g)Si-r*m^Uc>V^T<oK^1--&|£^tPJL*-C- 
2b^o /\77e-A 1 4 1 2T5^T-^ft4 1 4 ^rilo TiSJt LTjfiiJ^ A 1 4 2 2. 1 4 2 
4,0^0=1 4 2 6^ 3£a^Um.tjt:-A 1 4 6 0.?iy=l 4 6 2 $-B6!oT-&ts^Uoi/^T«|SE 

ji, A.t?e-A 1 2^^TF^iti 1 4i:m^x^^Lxm^^-^ 1 2 2 . 1 2 4:sa'i 2 

6, i^O={Ctil.t!tf-A 1 6 05.iJ«l 6 2*j^^t«»#^lCov»-C<^^l ^^|fi?^l<^^^ 

[Olio] 20 

i|iJfel:-A 4 2 2.5.Cr4 2 4 {liHaiflx, tcR^jlL, iB9^fci"-A4 2 2.1£0'4 2 6 JiiliJ 

siix4o<-5g3iL. sii^!i*-A 1 4 2 2S. 2/ 1 4 2 4 Jiins^is x 4,«{;5git jiuge- 

A 1 4 2 2.5lO'l 4 2 6{i:iliJ^«ix,«„„(cMii-r« ((l5b#M) o x^oi x, i!<?)2SN 

pi b 4 00 '^^> ^> o 
[0 111] 

Jlii^e-A 4 2 2. 4 2 4. 4 2 5. 1 4 2 2. \ 4 2 A'&t^ I i 2 6<r>nUiSLmim 
5bt^*To Ill5b(^{i> iiJ^iMx., X40. x<,oo5SlC>'x4„o»<^ffl*r«fcl> «eO'tCiB!)^«| 
r^pBb4. b4o/S<^b*»« ^7pi"o 

[0 112] 30 

v - 9 2 CO 3 g S.^(7)^Hfc5.?/^JiHlMfi^^ tm^'T'D -t -H-^^J ^ e ^ - 9 0 

<o^ftgei60<^^'fbt tTftfflT^->o ¥±=3flS«4<7>^'ft{ii:|l^&<7>2^'C^)iliJS^it75^-g-|ir 
«>¥®US-2>o ^4<0^i^ff;J||-C-.'4, ^i^«ig^^t:F5«t& 2o6^)^St/^3PJSJ4. a t a n 
[ (X40-X.) /be] SO^'a t a n [ (x4<>o«-x4oq) /b.ol i L.'C# f;)*l^>6 ^ 
. a tan [ (x.o-x,) /b,] - at an I (x^ooo-x.ou) /b^«J 
SSb.o«tc>l;6^®*-f^<;0 5 7-9 2^m<D^:mmi^^ii-4>o ^Jimf^^OifliJ^^Jiv fi?!! 

-^f^^nrnzmm^m-^t^K Z(r)^-.>\dyi^1]mis nmn^ n r y Allen Hi! 40 
1 (Z- 4 0 2) {ZXib TT^r- V? e Vir:5^£.^(/gSJ i:«i-t«> :*^ailgi.A»5 

c<7>iii.gMa: ^-MK^.^i-i> 2 0 02^4^90 mm<^^m^i^fii!>mm e o / 3 7 1 . 17 

[0113] 

m 1 OU*"r^ofcIs||S^:4«i3lO'3«ii=i!^St-*^rr-t:^7'')'^ 
Ji-l.l7t;f:T-b^r';^^'^^la<?^ii^-c0 1 u^gttJc-i <c7ocojfti)^iii*§S:tt«>o si i<^ 
^jSS^lJi, -ii^t:- AT-y^ yif-Oi^-yj. 'fT.z 3 0> i!)5e l/4^;g^2 3 2. 
»S1/4».S«2 3 4 . 2 9 4. 'ffiffl.^^ 1 2 3 2. 1 2 
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[0114] 

0 1 1 i-pm-ri-> i , (El 1 U iJV^TMir^ l O ;o«±^-r-o J: 0 '5:) 10 
1 iis #(i:it:t*-At>Si'f y^-yjL^;(, i i o 3^^b}.tf^~^^t^'r-{i>r^) i i 

0 2tA#1-<.o AtJt:'-iN';ti^T-t>'r»?{iA.tJf-A«-2o<oSlJAt)t"-A 1 104 
StKl 1 0 5K^m-r '4>o iljAti -tr-A l l O 4 fiS l 0<D^WBMK^if 'i>Xtf>^--^ 

1 2 k:3!^fi&l.^ fi5r'lt*iioT^Ki^SLT^^ltJt:-i^ 1 2 6 4, 1266, 2264.^0*2 

2 5 5*01 0<7)*afe^^|lj3{t**i^i:l^*feH4l^-?-ao iOA.t?e-ivl 10 5ti. §lj 
AtJtr-i. 1 1 0 4 izrmii)K '?-OT:^^Kit1-^>o SiJA:^]t:-A l 1 0 5XO'^<7»^ 
g-fi^ SljAt>k:-A 1 1 0 4<OB{(ktmm^=^0%mi:B:miXli!,1J^'-l. 1 2 6 6', lo 
2 2 6 4" aLF2 2 6 6' t4^i-«>o .-C^ Jt ^ fef- A*4)^t*^c*ti. 2|£*Sfe 

^ 1 2 ,5 4 * , ^^ig^t;tr-i.'^^-f >^>-7x -f 7s2 2 5 2' ,.15^0'l^2?l 
.<ii4Rlt#l 2 5 0* •SrMf-t't/o **^Bl?^fi. 1 2 5 4. 1 2 6 5. 2 

2 6 4.?ICI'2 2 6 6<^i!fefer-Aati5'f3:. dltJtr-A 1266' , 2264* St/ 226 

^nm^^^^^'ti-^^ glJA^Jt■>-i■^ 1 1 0 5A'h±^^iii>^4 

[01151 

Mi- E! 1 1 "k^m.-t'^ t , ^^fisl^lii. ^ > if-fV- h 2 3 3 tHt^g^ LTis -'O 

L. -c . :^ ^ - 7 7. 2 3 0 icjti&-t^ii^e- is -7* 9 •;' 1 / 4 ^. 

^■^2 3 2l-@Sey-'&Q ^3^.iS?f^.f fi:> 7 -f JV.'?' ( p o 1 a r i z a t i o n 

leakage filter) 11 0 7 *MI^^ LTiS "J , Ci^igafeii^l? f 1 1 
0 7 ti. -'7':*«mS^'l4S':^-t -y i^'^Tl-ffix.'&o 'Ii36?in7 -f .'P ^ im\X1f} A 
(^iiSSiB^se ^ U to*S:^|fil<^ ? L* ? i}\ r. <f)^ !i ^$165 u {i dl t) fcT ^ a 

n7 f ^'i/iJ-fiO^iaigflXcov^Tiiv Peter J . d e G r o o t f;>{i Jt * Fil^Sfi 
7!)>Cl<7)tii{ii:*jfi{imf t«>2 0 0 2^6^17 B t{i.(i<7)*@#llPaia^ 1 0/17 4. - 

[0 1161 
[0 117] 

'k^^^m 5 v-Tg^it (H s p^4 1 ) .^i:/:ft,^^j"3iTF^$gt$:^ifo h s pm i ^ty'n^^ 

^&Tj?'It{J^'^75-.<0:7fc<^.ll^l-^W-r«>o H S PM I «rEl 1 2 b U^SiSi tT:^ 
A^^fiT^^Sttia 1 2 cKl^SHt L-Cg^-to HS PMni^lili:t)tr-A 1 2 7 2* 
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^Jt o T t ^tf o 

[0 118] 

L..<:<):^(^) . kT-A 1 2 ^::&^S]#}^T^i5^^:e-i^;^ v 1 2 8 1 t^PJS?-e^ 
X/V 1 2 8 1 fi. 1 2 1: ^ A 1 2 9 1 1 2 9 2U^}SlT«>o k:'-^ 1 

2 9ni. r±J ai]£e-i.i:#;.*c:i:!i^-C§. e-A i 2 9 2 ii. iS^e-iv t # 

s^l9l 2 8 om:<9Sft^*i. l/4fiiia^«l 2 8 2 S- 2 OjI^ Lj^^^UHi&t"- lo 
a;^/'"; .l<7)^o4:;^tcJ:o-Ckr-iv<^ii:^li*5i^9 0^gllii-2>o 20ii 
Itict I?, -iiTttr-AX^V' t k: >- A r-t 1 2 8 5U|S) 

5 2 8 3KJ:*}Slt?*l, 1 /4 1 2 8 4 $• 2 Lr.:^ 

t^iiTfee- A7x7''; ->^Km^^ C<^7'a-t:;^|.Cj:oTe-Afi^ittiaii7fe:i^9 0,^0^-?' 

9 0 tfMi-^o 
[0 119] 

SUe-AT-t^-ry 1 2 8 5{±, ^Mi^fee-AT. /'; V 1 2 8 6 trS-^. 20 
AT.^') ^ 1 2 8 6{i, '^'rat'^A*, k'-A 1 2 9 3S0^1 2 9 4 4-^tf|IIJC<i^)l: - 
A|.C:9-gtL.. C<7)e-A 1 2 9 3^i> fcf-A;;^7''j ^ i 2 8 6*iiijiUv nMii^mt- 
1 2 8 7UJ:oT:^|n]#>t^:)itTii3tt:^A7..yv> 7 1 2 8 1 f-AT. v 

^ 1 2 8 6tIJ: tJjSlt?it.*e-A 1 2 9 4 li. /'U XA 1 2 8 8 oTii^te 

-AT. 7"') 1 2 8 1 ICI^iJsS'O J: •) tc:HlRl30«^X. <Dlt^ HJfctf- A t''? y ^^C^I|iitT 
&|II^C l/'2fe*|;^«tl 2 8 9l'S3g-r^.o l/2fi£ffim«Ji. t"-A 1 2 9 40ii5c{!£ 

[0 12 0] 

e-A 1 2 9 3<iv 86^iiB!|g{ii^^i^-A 1 2 7 2fl^Sir§Ei$t4-«>A§ifer-A-c^jt9. (i 
^If-AxrV }^-A 1 2 9 3<^SSl|E55>tJFB$^-i)^j^^!^UIfil^*oTS 30 

I^UTiiJp)iet'-A 1 2 9 5*fMU^ e-A 1 2 9 3 (7>» 2 f|it>*¥® 
U|fil3i^oTjijg?Hi:Tg|J^iit:-A 1 2 9 6 4-ffMT&o t'^A 1 2 9 5 .5,0^ 1 2 9 6 Ji 
^it.'frHfi^^H ^ - J: o'CSlJ 3 it-, d *l C>(7) kf- A tf^-en -^'^^l*^ 1 / 4 i'itffi.^®* 

t'¥Mt&^ Zr.X-&n-tK^ii, giJlJ^t"-A 1 2 9 5:**> ±i!)^k:'~A 12 9 1 a'-h 
iiJ&2|e-A 1 2 9 6 55^±Xi^e-A 1 2 9 2^'(:>^$L^H.^o ^!toT^ 8l!t 
ijSEai:yf-A 1 2 7 2c^)iBiJSt"- ABfe'^Ji, ifliJtextlfe^^Dt 2 L^ 1 m^mm^ 
\d-l.iZj:^X^m^ili>^MUf&Kr^^K 2lHlgaiiJ?l!l^e-A 1 2 9 5iZi:^X^m 
$*i.-o^'S:^->M(^raoTi'^-2)o ^t:i6&i^iij^tiJt)t:-- Ac^.)ifliJ^)ift'^.:5iy«^iill^35-c^)iS5^ 
fi7t;^:ii:7t:^^ 1 2 7 4 i)'^m'^L. ^^.t L-C#f;>4t.* e- A<7)?i!t^-?1iai^ 1 2 7 « 
[a 1 2 bJiHSPMI 4r^)3<:L. SE^iBllJgai/? tf- Al•^fi&'r<,i^#f^c0^gp^5' 
[0 12 1] 

tr-A 1 2 9 4{i. llftiiaiii^Jt'-A 1 2 7 3<^Bi].5g-f$i:'5:4:->A^*t:-A-t-i>t9, ii 
5tfcr-A:;^ /'j v jJ'fiii-A 1 2 9 4^^1?|S^tr^S-= ^-aiJ£Jtat)(-fS]7)^oTSIt 
tTJsy<^glJiJSl:r-A 1 2 9 7 l'?^fifeL. If-A 1 2 9 4 c^)S^2 gU^^-^B 5 - ^ijfe^tl 
f*tlia!7)^o-Citji?HJTSiJ<7)ilJS»tie-A 1 2 9 S'tM^t^o 1 2 9 T&V'l 2 

9 Sit. ■^■it'f^i.iT?^®? ^-t^<toTSft?*J.> iit>i(^)k:~A<0^-*l-e'it<^l/4i2 
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T<>c^)-C\ glJS!lj£f-A 1 2 9 7^^±*j^^f-A 1 2 9 2 ji^^^.^)^?*!., gljSijSt:-/. 1 
II ^ffliJ ^ ai k: - A 4- T j^lt t T « o 

[0122] 10 
[ 0 1 2 .3 ] 

<^ J = bj (1) 
lai 2 aSZJ^l 2 c#,ra) , /\73 5:r-i> 1 1 2<^vgtft>l,{iJ>|-I&t^j^.ltk^ = 2 
[0 12 4] 

S*! - A i jS!) ^ e - A /S: ^-i,- , c ft f;, CO fcf - A 0^ fa^ c7) 4" * <c is: fi-r 2, 
[ 0 1 2 ,5 ] 

v-t Lt:©f^-t&^^<i3fee-A;^7'y 1 2 8 6 t> /Nt>^-/>JXA 1 2 8 8 i 
<Oia&-^ (Hil 2 c l^^V^TR i tT^$;il-?>) fi. M-E^t®<^ii^g'.l£#'li^T-TQ 
^<r)^^,. mi 2 a«-g^t:^]^^i£¥^^lt<i. iiflil^e- A&i/iiJS)J^e- A^ivlHJ^Jt^ 

- A (/M '^^m c^)l^til S 1 2 9 4 ^ 7 7-<^-^^'JifT y T'U ^ »t <> ffl)tt t" - A f n 

■9^d'-f3ii:it;fc"-A7.7''y' ^ 1 2 8 1 b'- A,15l(/ai)SEt: - i^c^)l9Jl:g 

[0 12 6] 
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(Df^SBii. ±il!JSf- A 1 2 9 1 i LTiS^fcf- ^7x7"'; ^-I'Sia-f-ibA^Hf- A 1 1 
10 1 2 8] 

[01291 10 
^ ^-}iLXWfit-r:i>^^it\£-J^7-.'f*) -J^ kmi2c KRtLX7r>-r^>i''f*)X 

i^-f'} •? :f 1 2 c 1^ R t LXmt^ > ^ ^ 'J X A ic a>^m^B^^i:>'&^ ^ t 
J: «5 > 0 1 2 e ti^1-#SE«t1K<?>H«Sa6#t±S-^l%1-*o 0 1 2 e \:.BrBLflAmm 

[0 13 01 

-A(7):&iB](CTfi!j^L.. K»lT'(El»)6^:^|nitiSiJgL/ci: ^tci<7)ffl*v 1^110 ij<iO:^(^i{cj9iJ 

^feli^fi^g® J: & K^<r,mt'^m^ <t'i>^ 
[0131] 

@ 1 3 a , 1 3 b .SO' 1 3 c ii^^m<r>=fmf<rm<r>%m^^^i:^^m^^ l.XA-^&o 
Sia^fiT^ft («aj;Lti'HS PM I) RiTnm.^^^r'mSi^^tr.^.r^mi 

2 z</.'>^m^Mtmmx$>:oo i^-'i^j:t^^^^mf^^.xii. u^wMfmf<f>m'i£^''- 
ft 7 -t > r 'J * mma^ ^ a/c i ^ * i-:^ l t v > * <, Tg^ft<^ < 0 1 

[0 13 21 

la 1 3 a - 1 3 c <?>^i!Sff;Jil<oii:ii^fiii=jf>it(i. h s pm i -c^fe i:) . 0123 c^)^is 

Sfi. 0 1 3 a<0¥®l*l!'iiE^o 
[0133] 

S 1 3 a - 1 3 c <f>^mM<^MfM.mt!i=T'-mi<omi^ii. m l 2 a<O^JIajf^a«fi#itt:& 
•t'Hkr-A 1 2 9 0<o4^^-t-<7>i!)<^i:(i)L'.-C-*<,o 'Pf^l::- J^-^^mMm^H^-^X . 
I^iiafe'tr- A 7 7' 'J ^' 1 3 8 6 A X /'J ^ 1 2 8 5 . ^ / 'J X A 13 8 

Sii^^^y^yjXJ^ 1 2 8 8 U«t#fc*o ■Ii:ifckr>-Ax7»/ -y 1 3 8 1 75*ig:)t 
e- A ;^ / 'J 1 2 8 1 (IS » 

[0134] 

^4H^m 1 3 a - 1 3 c $-#Mt^> i: ^ t: - a;^ /•) a' 1 3 8 6 {i^ 4=ra t'- A 1 2 9 
Ot^tfiL. IS) 1 3 acO^wn-C-pf'^^e- Atf>-gjJ5>^|tL. c<i^^^c:o4'ratr-A<^ 
-ggti:. '^y^'X'jXA 1 3 8 8UJ:oTig:jtkr-Axyv •yiJ' 1 3 8 lU|B]ttT|il5 1 

3<7)^si*i-CR§i$nv iiTte- A^T''; ^-icif-A i 3 9 4 i: LTiijjii-^&fliitc 1/ 

2*i*|^mi 3 8 9 4-ii^1-&o 01 2 a<O^^0i^Ui5*t<>#'a'<?>J: -jU, l/212ia 
^=Kfiv e-A 1 3 9 4<^iS^fi^iaSg^i3fe*9 OJtlllfSS-e^^o 
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:7fce-A;^7''j V -^(iv e-A 1 3 9 4 60^ laj^*^®?, ■7-ifflg*ja^<crfi]5)-oT.s: 

ftLTSU<7>glJiB!)?6f-A 1 3 9 7 l^-A 1 3 9 4 «^ 2 g^^^-^® ^ 

ife#tC|D)75»oT^l$-*TSy«^ilJS^^e-A 1 3 9 S'S:^!».f4>o J^-iv 1 3 9 TSt/'l 
3 9 •^ti.-?'it<7>T®5 V- 1 2 8 OJlCJ^l 2 8 3 J: oTS#^ ti. iti^cOl^- 
l/4l£4S^^l 2 8 2Rtfl 2 8 4 *2Ih1jS1L.. ^KUit^' - :^ 'T' 
>) y^kzXi) ff-fe^sa $1 ifiX^^m^ihti t: - 1 3 7 3 ^-Mt* o 1 / 2 iitW^^^ 1 3 
8 9 tCjro'Cii*54^li|Kt«.<?5'C^ mm^^--t- 1 3 9 77j«3Egijie- A 1 2 9 2*-<?4 
1 3 9 8 50^±iliJ ?e t' - A 1 2 9 U^»b±e£?3t«o '(itoT. 

i: txim^t&L. ^ii^mmm:im^m\^-j^ 1 3 9s<o-^t ixim^mt. a.^ 

[0136] 

[0137] 20 
<i3 = k3n3bj^> (2) 
±5f:lii3(,^-C, b,!i*j^-t:-iv tSD^e-AiOF^Ri (El 3 c#bb) . Xt^vl-J^ \ i 
2 ^)}X-:R A , it fiS-r k » = 2 JT / >l , , n , fii^ijl k: - i-N lSlg.5£ O'iliJ^ t" - A jji^ U 
43 it <5> :^ * o 

[0138] 

•9-iBJ?Eid-Jlfetl±c0f- h<Oi214'iai 3 dC^-To Ell 3 a - 1 3 c 

mw^j^^^^=fc 1 . -s.(fm^%^c 1 «5i9(cgBitjfl!i^aiz?e-A 1272 

•r<>J:oUffil-r& l/2^ffi^l!&l 4 8 9l-^-£f.*.t^#. S 1 2 a cO^iS?^^ i: |b| L* 30 
[0 13 9] 

< t c i o ^ !t.^<£T^it^^& 2^ b' - A S (fWk ^ - ^<r>ii ^ 7.^^Tx(f7f 7s^<r> 

Ife fCJtSi-* e - A t><i^ - A T^^jftH^ii ^^fe tC jg^ L T 75> f^;>li5fc € - A X •/ 9 

[0 14 0] 

lfi0 3 oco^fSM^ia 1 4 c . 1 4 dSJ>'l 4 e tcgti-o lgl 1 4 c V 14d5. 
0\ 4 e<o^®{i0 1 4 a<^)¥®t-:iS3S-r'&o :^ft^l2^f|lt<oait( t:- A<^gi^ kf- a 
lSj5'Sy'«9li^fcr-A6^:9-ti*^j;5.-?-*igi&S05^fi Ut^^L.<v ^i^C 1 fi^xT^X^M??; 

i^iJ'T^vT' (FOP) «ov>tH7)»jwi3}t4^i^^f£T«^st<^)aii?e-A<^Sijie-Ai^-:9' 

[0 14 1] 
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El 4 d^±^ ii^fce-AX7*9 PBS 8XC>''2i-><^fli§l!iElf#RR 4 2&U='RR 
[0 14 21 

@1 4 e«i> 2o<7>5'?-M l,5tC/'M2. JlC;'l/4^S?g«QW15ia^QW2 titKI- 
a^::^T l/2^ffi;^l!fcfi-C-it-e'itOtr--A<^1i3tl-9 0*®ii^-^T^ AtJ -i^&Cf lo 
[0 14 3] 

L fiJ,«5 <!: IJ ^r-^ tf o 

[0 14 4] 

*ll^<iO^?^lt<s:>S!)«^3l^jK"^^ISI 1 5 a ~ 1 5 c {i:^^t^>«. .* comSf^ilfli® 1 3 
a - 1 3c^lfm 1 4 ac^.)|IM^lc^)^^l'a.i^&*.>H^Tmi?li)^ait)t:--A l 2 7 2i£ 
iJ^2o<y>M^M^^t>^-J-l 2 7 3Siy^l 3 7 3*^^t*o 2 o<^,^^i)£ai.tJ t - 

<b*iBJ^-r'&ii:»^ t |i«o 3o(7>a5t)t:-- A^±BET^>/t:4i>U, M L k: - A T-t > ^ ') 

1 5 8 5{iv ^^{Bil&e-Aj^T''; 5'^' 1 2 8 6Si>'l 3 8 6^M:&i:. 'O^yUXA i 

2 8 SRO'l 3 8 S<^M:^«-^£fo ^*.JS?f^iS{i*fj, ffiti^^C 5 S-g'tfii: K J: 
l^?)iyStiJ^7e-A 1 2 7 SSO'^l 3 7 3 <Og^:9-(^^<0t'4l..^*M{^/h3 < i^^x* 

[0145] 30 
E! 1 5 ali> Se^ijSai.t)"tr- A 1272. ;^,«?ftII£tll.t)k:*-A i 2 7 3 5.y^'>i:h.f><^ 

t^^o mi 5 b fix e-A 1 3 9 4 ?:'g-tfT^gt(7)lll®l3*^L.T:fe'3. C:<^e-A i 3 
9 4 fi';5-^?*iT^2 l|fti|iJ^HlAikr-A 1 3 7 3 ^^fii(:'r*/t:^U«fflT*slJfc*- A t 
±B!(;-t-&o [31 5c!4s Tj^ft<?>S!J«fJ)®|2i4':^Lt:i/^<»<> 
[0 14 6] 

^J' 7" ') X A 1 3 8 8 c^)-^f -Y Xtci!:irT-&^> r'JXA l 2 S S c^j-w-i" X{4, kT-A 
t'-Afig'^Uil:? LTIelfJC'i'&i: T t:^Bt?it<>c '?-<^*6*> ^-<r>mMC 5 (@ 1 5 

U'^'r4-<7>^iiii£C ^g7fcl:"-i^7.7'^'7 5'PBS i i.i£o^pbs i 2. .^o^h^s 

teR^iil^R R 5 1 ittfo 
[0 14 7] 

^-iiSe5fct;lfet>±c^)t:'>-A;^rK-;' hSei*01 5 dKBto lifter C 5 i: i: o 
-Ct4^.^:^^Ht-^'h? < Ki:i>zti^m^X. 0 1 5 a - 1 5 c i^mi-^m^Mii. ±^L/z 

[0 14 8] 

IS 6 {4. i^#^i'7.7"Ac^)^ifc%ig-r^>>?. ^<^)•>7^7^A^c J: •?-iJ^,t*^tf9 
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[0 14 9] 
[0150] 

<5i*j&o-CfeaSL. {ii.ttf-A{iT^8tl 4 7}*^j>1^tiJg7 0IC($)7}^or6 Ofgt?il.%^ie: 
gSt}BoTK»-?-«>o f-Al 1 2 t';>(/»T<^le^{4iai «tr-A l 2 »CO"/»X^)|eRi: 

[0151] 
[0152] 

- n > i<7>*- K-C54. ®65^T-9 8 W^^-Ji^ 1^Jx. 9 2 

'Cc7)7fliJSt'-ivAlt^<0-lf n^74^t><^vl'JS^l4{-&<^< |e^€^{-^oT|im?*^.«>o ^ 
2(f.)^- yiiy 'i - K 7 ;t 7 - K-^- KC-^) i? , sKO-^:- K-CJ4 . mUU'^ 8 2 5 7 - 
9 2^5^^<OiB!l^^^fcK^-::?<o jllJ^^<k^±^^ife:#55^ */c<±-||i;9^. nUf'fmW 
4 tiJ:oTiJSE^it&?^-9 2<^=^|^<7)^'fl:nSo'<<, 
[0153] 

mKi)'^\^mt^k:.mfh^m^m^^, 252, 6 6 7^-. ^li^i^^e, 313, 

9 1 .^CK^g|#l^tl6. 2 7 1. 9 2 3-^fC, PCT^^&fSWO 0 0/6 6 9 

% o 

[0154] 

7'( yi^'B^x\i-^^\^%^i)'-^m.t''b^^ y \ii-^h<r>w^<r)-mc.y.^ivh^ M'^<.~ 
i^<i:>1^^<r>%^y ^ y tf-tyd^^M « j: 4 L*.* 381^1:11 Gliosis 55-^^ a (1 - c o s 

^■t<)iB{i'e*i.'f3t. <3. 2X1 0"',5tCJ'^l. 0X1 0"' o ii^<^ 

fti|iJvXris(Z)g|^gi^#tC^f^1--&? 9 2or)Ef^®cf)l«g-t-<fe4:-.o fSftT* 

'2<g<o** i? e (^^Utii-ei^-en 3 . 2 1 . 0 %-c-**o ^%m<oz.(r>^ 

li J: o -c V ;^ T ic* ft % e - A t ^ s ? n * mmmm 

[0 15 5] 

e K^*?tli|i[tj9*»g«l?ll*i©*Mt-. hVVyj^f f^Jiy-f- K7i-7- K 

V' X T A <^i|:|i^ ^m-Bi\^^<r>m-i^^^-t^z.ti)^xhi>o 5^ 7v t a o^i^ ie f^iic^ 
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[0156] 

^ a T M L T ^ ? :M * ^ < b ^5 # 6 it * o 
[0 15 71 

[01581 

[0159] 20 
T^ltv 7.rA{iM^c. t:^A i i 2 l>±)S-r<>MltiS 1 0. l^lHt^lO. "9--sKW 
gS9 4. ^Ifeg?9 6 5.i>'m^'7*C-tvH'^3>'!:^.x-^ 9 0*#A^o #np-?^lt ^ 7' 
UiSV^T. -i-^ttt:^ Afi:^ 9 2 tCtR]»--?T. ^ 9 2 2 0 "C* ? lt<>3t^(; 

[0 1 6 01 

[0 16 1] 
[0162] 

[0 16 3] 

•'->^^4>SlS^<'^#,<0rt^-'O-c^>f9. n?^\fS emiconductor Indus 
try Roadmap, p 8 2 ( 1 9 9 7) ^-^M^ti/tr'/'o 
[0 16 4] 
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(J5) 



JP M05-525539 A 2005.8.2S 



^9^3^ 5 0- 1 0 K>i^i?.pii*fegi-J&.i td«T$*<ot:'. 
ffi^j»l5Ei= ltz)« t fzht^ m^^. u § '/^ o 9 V 7 -f y - >v u <t <, J 

10 16 5] 

V V 7 7 - }K7>^lt5a . teu .'^ ^-y\t^ t'^fz.WMm: v^YV -J 7. h us 

[0 16 6] 

<?)t^t^-!b-e v - .•^ ii« ffl -t > -H- t<i J: o -C iM^ ? *i o i^fi^^fc-ev - .-^ <^iJ$e ? H ^> 
l^tc / ^' - ^ y ^^-t ;& 7t 36 i$ t -^«<^ S T . i ^^ ^ S W ^ - ^ > 3 n T^C 

[0 16 7] 

$'frifgL.Tkf-^)VA?'->'(7> 1 : 1 Sftl-^^-T'&o S?.^t^<toTl'vX ^<7>4^-Ci7fc- 
[0 16 8] 

[0 16 9] 

IS^ ^ ^^ -2-. k ^ X T -t y V t C t i o It L /^fl¥lftl?c(c J: T '7 i /-N ±<7> k 
t>^7> f-r^ll:7t3 4^.;6o ^7>^'5'S:jft^v;^ ^^7^•f -:V\ SO-'^:^ -«> 

^5- S L T B fo]j>J it <D it -6 ^ jtT -r -& X 7. r - c^)fi:14- ^> # v -> a - > 

X S {/lift L/.: BB|f^Jiii» t% ^^7^ T - ■:/<7)fg:S«-ig||-f 2, >J<-7-> a:^> VVTst A 

L.-C. «?!lx.lJS j , R Sheats and B. W. Sm i t h <c J:^M i c 
rolithographyiScience and Technology (Mar 
eel Dekker. Inc.. New York. 1 9 9 8 ) i^./t"*^ 

[0 17 0] 



http://ww4.ipdl.inpit.go.jp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/... 12/16/2007 



JP 2005-525539 A 2005.8.25 



X r A </M<r>m^ jit T * i /^ 7s f- - i^S, 0^^? 7. X r - •>' 1- jEEIt-: 
[0171] 
[0 17 2] 

3 ^H5tttTfi:l-/^fi^>f i»^Kvv 3-v^^v XrAl-f^8 1 7 l.T^5t&5i-:^To 

fi^- o J,Jl± ffl L T ^ ^ -f - V /itt -C ?Sr < s v ^ 7 7 -f ^ it <7)iJ!.3i •/ o -t 7 is 

T ^-<?>j£ t S ti,S U * - J' ~ T<> £^W<7>^ « -fte<0^li?^^-<?> 1£ t ^ iES^ 
kii-r^hi> f±<^S heat sSO^Sm ithlcJ:J&Microl ithography 

rScience and Technology ^^W^iifz L) <> 

[0 17 3] 

'7i/-N7-f--y 8 2 2 1-^11- -So ;^7"'- V 8 2 2{i¥®5 8 2 8 

T^ft->-;'xrA 8 2 StiJt l)7T-v(C:^(5if!)-ttfj|t*ai)s':^--^v8 5 4 tRiJt 
^-.o 7.f^-v 8 2 2tT|$St5^Xf-2N 8 2 LTfitl^4|i)-r«->?Kv'->3-y/->7i^ 30 
i^^r^^S 1 9 t L.T^S;S*)(-^-fo .1<vv3--^^''~>7tA8 1 9^i^ J^XlJSEm^JS^ 
C^'K ^-r <) $iJJipm^-^g|i- C i t^X" § « o t' - A !4 SI* ? 4xT g jfe'<- A 

[0 17 4] 

UV) li"-A{^t:-A5g;ff>^^T-b>/'.' 8 1 2^'^ilL^ ? •9- 8 1 4 U J:.?Tg.|t? 

n«tf^(*T:&{^f5it-r;6<, .rente- A(i-77:>7T-v8 1 6 t'-jfgt?^^ •2>-7 7 

(Hl^-^f ) ^jUt-So -VA^f (Hl^-iirT) fi, ;'7'/•^'7 v >'?'8 0 6 UJK.§?3t 
;S>V ;/XT-t:/-7'«J 8 0 8 tiiL.-C'i'i^^7r-v8 2 2 ±<7)»>jL/N (dgt-^-f) dlSft 40 

8 0 4 'Bi^^-<D^^-7^i)^%n-ti>^^<r>%^ii^ .'?:?^8 2 0 i l-T^TlR 
gjit,^ V 7 T A K Jt ^ -C^HfiOiSKl*- f;>:9-St $11*0 
[0 17 5] 

V y 7 7^- ^ t «^.)#<?>^M^1-C{4, mltiSKL/s:T»lt->7 7^A<7>i*i«^)-oW 
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(3?) JP 2005-525539 A 2005.8.25 

mn reference) t LT^ <3*l2> ^c7>^^?>>i tTC^^T^ :6o -I<i^ Jt -^ 

L.TT#Itv;^TAt;Hi-o ;^r-v 8 2 2 {iJ; ^EIt3ii*SI)^ii-^>8 5 4 

e^|iT^It->:^r A 1 1 2 6^^^^iri>^PM-^ii. H#H^-Af;Jti-^;^r- v^ftt 
<0g£<tl-^To ^r^. -IliJeollifef^l-Cti:. Tj^St->xr A 8 2 6 1^ 7^^ ^' t v7.'jr A<7> 
k ( ^ ;t fi^e X ) ;^ r - v 8 1 6 ^ tI: fi:B<^Br|!jg^<^ fir f ct) ^fbt iJ^I" 4b <J: lo 

"lo 1 7 7] 

fztx. if. ^m^^^ 5 , 4 8 3, S4z-^iz u^<o X 9 tiUiky5m<^.>j:mm^ ? n-r 

[0 17 8] 
[0 17 9] 

8 5 5 fi, IS 8 5 4 U J: o TiSia ? 'J x /^:**¥ig^5:-:^ ^Kf^lSi ? 30 

^ (■^^ ritlh) 8 5 6 fi. m^JMX"i> "5 ^ XS 8 5 5 <J: -pX<^^$ it 

^-ftllSJl^fifeU. til^t?*i& (I?I8 5 7) o 
[0 18 0] 

HIS c i±v 'i'i>''^iig^l?ia*ftt7D- ' f-^- YXh^o 1^8 6 I it. 'i? i/N<iC> 
•C*>«o XS8 6 4 {i. Y:i->l-'7 Ji/-NUftA-t-ofiEA^^i-C<fe^>o Xfl8 6 5 tA^ P v 

#gi-> ;^ r A j3 J: i t Jr >) , 'e<i^ ^ ^ U v 9 7 -f Igcr>|8Jt* Jt 

[0 18 1] 

i /N± t T (.'^ <, i-- V X f * ^n.-r^ V'JT^Y ^m. m^-ci> * CLiie^<r> 
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±ie I. rz r ^ It V 7s f A fi: , ^my^mUMijEm^m'ie't i-> £^W^^$>i-> ^(DfZ^m d-^ 
[0 18 3] 

-->'9 1 SUJ:-?TS:3^^*ir.:S«9 1 6{ciB]»t-oo 7.r- -:^(^fflittfi:l^^S1--6n:ie) 
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